The process of urban sprawl
Chile has experienced a more rapid, persistent and comprehensive process of economic development in the last 20 years. The country has generally been considered a successful model of socioeconomic progress that should be followed by other Latin American countries. However, it is quite a different issue to consider this primarily economic growth in terms of sustainable development.
One of the most prominent features of the recent development process has been the increasing urbanization of the population and urban sprawl. Eighty-seven percent of Chile's population lives in cities and towns, according to the 2002 census. Urbanization is beginning to have severe impacts on mountainous ecosys- 198 tems, especially in the case of such large metropolitan areas as Santiago, the capital city, which has 6 million inhabitants.
Urbanization of Andean slopes and piedmonts in Chile and Argentina-the countries that share the southern Andeshas begun only recently (Figure 1 ). The physical and ecological restrictions of the southern Andes, and the preference of European colonizers for occupying the floodplains for agricultural use rather than the mountain slopes, generated a different spatial and temporal pattern of urbanization by comparison with the central Andean countries, ie Ecuador, Peru and Bolivia.
Detecting urban sprawl in Santiago
A multi-temporal ecological landscape analysis based on remote sensing and geographical information systems was used to investigate patterns of urbanization, land use change, and the environmental and socioeconomic impacts caused by urban development in the main Chilean metropolis. This analysis of recent urban sprawl in Santiago shows that around 44% of the country's total population is concentrated in the city (Figure 2 ).
Residential density decreased from 111 inhabitants per ha in 1989 to 85.8 in 2003. Altogether, the metropolis has occupied close to 65,000 ha of previously prime agricultural land and natural vegetation cover, at an average annual growth rate of 1700 ha. While in previous decades urban expansion advanced mainly on flat areas located on the alluvial floodplains of the Mapocho and Maipo rivers, in the last 15 years urban sprawl has progressed up into the Andean piedmont.
Environmental factors such as better air quality, found above 850 m where the top of the thermal inversion layers are located, were a reason for the upper classes to escape polluted areas at lower altitudes. Landscape quality-in terms of panoramas, vegetation and clear skies- has provided a continuing impulse for urbanization of mountainous areas, characterized by private housing developments (Figure 3 ), gated communities especially built for the richest people, with some remaining poor people who previously and illegally occupied the area. Lack of environmental regulations and enforcement, and the social segregation process that have characterized urbanization in Latin America in recent decades, are the main reasons for the negative impacts of urban sprawl on Andean piedmont environments. Table 1 The process of urbanization is reducing environmental services such as water infiltration and recharge (in a Mediterranean area where average annual rainfall amounts to less than 300 mm on fewer than 20 days annually, and severe drought occurs at least once every 10 years). At the same time, surface temperatures have increased between 2 and 4°C over an area of 6458 ha, resulting in a large urban heat island. Heat islands caused by urbanization are beginning to replace cooler piedmont areas that have traditionally acted as a source of airflow which cleans the heavily polluted city atmosphere during the night.
Environmental impacts of urban sprawl

Total imperviousness areas (TIA) and urbanization
In the most urbanized areas of the Andean piedmont, such as the Macul watershed, 40% of the total area is already taken up by urban land uses. TIA has already reached 23%, producing large floods on rainy days. This watershed was affected by a large flash flood in May 1993 that destroyed hundreds of homes and killed more than 100 people (Figure 4) .
The growth of imperviousness areas must be considered one of the most devastating environmental impacts of urbanization in semi-arid Mediterranean Andean landscapes. Urbanization is responsible for increasing surface runoff, decreasing groundwater recharge, and 
Ecological planning and environmentally sensitive areas
In view of the negative environmental impacts of urban sprawl in Andean mountainous areas, the scientific community and environmentalists are urging more pro-active and effective land regulations on government officials, in order to save the most sensitive areas remaining in and around Santiago. Ecological planning has never been explicitly considered in strategic environmental impact assessments of urban policies and projects in Latin America, where the process of urbanization is currently progressing at the highest rate in the world. An environmentally sensitive area (ESA) is a portion of the landscape that contains natural or cultural features important to the functioning of the ecosystem, and that can be negatively impacted by human activity. An ESA can include physical, biological or cultural features. The main objective of ESA assessment and mapping is to contribute to proactive land use planning through the designation of sensitive areas. ESA types include wetlands, riparian zones, rare or endangered species, wildlife habitats, flood-prone areas, unstable slopes, and groundwater aquifer recharge zones. Ecological planning now calls for excluding from urbanization all the larger and more complex vegetation patches located in the Andean piedmont. These sensitive areas are a combination of vegetation cover and diversity, corridor configuration, and conservation of prime agricultural lands.
The free market that has supported Chilean economic growth has also included land resources in Chile, reducing the role of the government in regulating and controlling urban sprawl. The time is right to carry out a process of control, with a necessary re-interpretation of the real meaning of sustainable development, in relation to urban development and conservation of mountain peoples and resources. 
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